Abstract Cobalt-loaded activated carbon fibers (ACFs) supported titanium dioxide (TiO2) photocatalyst was developed by sol-gel method. The Co-ACFs/TiO2 photocatalyst were characterized by scanning electron microscope (SEM), X-ray diffraction patterns (XRD), energy dispersive X-ray analysis (EDX) and UV-vis absorption spectroscopy. Decomposition efficiency of methylene blue (MB) solution by Co-ACFs/TiO2 photocatalyst reached almost 100% under 300 min reaction. The MB molecules in the bulk solutions were supposed to be condensed around TiO2 particles by adsorption of ACFs. Therefore, the photocatalyst possesses the combined effect of adsorption by activated carbon fibers and photocatalytic reactivity of TiO2 on MB degradation. Due to the cobalt has electron transition effece, thus improved the photodegradation of MB solution. 
Introduction
As representation of heterogeneous photocatalytic oxidation, titanium dioxide (TiO2) is a promising material for removal of organic pollutants presented in wastewater [1] . Under ultraviolet (UV) irradiation, electro/hole pairs are excited in valence band of TiO2 and then migrate to the surface to initiate redox reactions for adsorbed organic pollutants. The concentration of organic pollutants around TiO2, has a great effect on decomposition rate. Moreover, mineralization of organic pollutants is a result of continuous photocatalysis process, and many intermediate species with higher toxicity are formed during organic pollutant decomposition. Catherine and co-workers reported that benzaldehyde and benzoic acid were formed during the photocatalysis of toluene [2] . Therefore, [ Table 1 ] The properties of ACFs [ Table 2 .
Physical properties Units
Synthesized powders were characterized by various techniques. SEM was used to observe the surface state and structure of the Co-ACFs/TiO2 composites. The analyses were carried out by using a JSM-5200 JOEL electron microscope (Japan). XRD was used for crystal phase identification and estimation of the anastase-to-rutile ratio. XRD patterns were obtained at room temperature with a Shimata XD-D1 (Japan) using CuKα radiation. EDX was used to measure the elemental analysis of the Co-ACFs/TiO2 composites. UV-vis spectra for the MB solution degraded by Co-ACFs/TiO2 composites under UV lamp irradiation were recorded using a Genspec Ⅲ (Hitachi, Japan) spectrometer.
Photocatalytic decomposition for MB solution
The photocatalytic effects of Co-ACFs/TiO2 composites were determined using MB decomposition in aqueous solution under an UV lamp (356 nm, 1.2 mW/cm 2 ).
According to former works [12, 13] , the initial MB concentration was chosen 1.0×10 -5 mol/L, and the amount of suspended composites was kept at 1 g/L in 50 mL MB solution. The solution was irradiated with UV.
Samples were then withdrawn regularly from the reactor by an order of 30 min, 90 min, 150 min and 300 min, and immediately centrifuged to separate any suspended solid. The clean transparent solution was analyzed by a UV-vis spectrophotometer [14, 15] . The spectra (550-750 nm) for each sample were recorded and the absorbance was determined at characteristic wavelength 660 nm for the each MB solution degraded. Furthermore, due to shrinkage of the hydroxylated titania coating during calcinations at elevated temperatures, part of the resulting TiO2layer on the carbon fibers is split into flakes, as shown in Fig. 1 
Results and Discussion

(c), (f) and (i).
It is well known that the crystal structure of the titanium dioxide is mainly determined by the heat treatment temperature. Since the cobalt was impregnated using cobalt chloride and calculated at 973 K, the chemical state of cobalt was deduced to be chloride or metal. However, it cannot be detected by XRD, as can be seen in Fig. 2 . According to the former study [20] , it was known that the anatase phase formed below 773 K began to transform to rutile-type structure above 873 K and 
Conclusions
